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55 (54) Title: PRIMER AND PROBE FOR DETECTING VIBRIO VULNIFICUS AND DETECTION METHOD USING THE SAME 

(57) Abstract: It is intended to construct a specific gene amplification primer to be used for detecting, quantifying and identifying 
Vibrio vulnificus which is practically satisfactory in amplification efficiency and amplification specificity with little risk of miss 
S judgment. Partial base sequences of gyrB gene, rpoD gene and recA gene of Vibrio vulnificus and its analog are determined and the 
^1 systemic relation among them is clarified. Thus, bases characteristic to Vibrio vulnificus sore identified so as to enable the design of 
^ a highly specific probe containing the same and a gene amplification primer having a high specificity and an excellent amplification 
efficiency. 
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m m # 

(Vibrio vulnificus) ©&ffl • 16356 • tf*36rfefcBai"5 t> ©-efc5 0 

5. J: 5JS3ki^« 1970^12: Roland tc J: 9 THHftKft*&d1BS*bfc. {New Engl. J. 

Med., 282, 1306 , 1970) ©*S**!]©*^-C*>5^, 330tt»l*tf:/y 

r<k, 6%*&®#&T'?ttJ|iat-?*feV^ t*if3&sWfe*Mc«MJ, 1979 # Farmer 
>) If^y *^>U^7-f*^i*45S*ufc (Lancef, ii, 903 % 1979)„ 

*Wtt±Vl&tfymKi>*t>3Ltom 1~3 mt£&miStlX\t*S (Appl. Environ. Microbiol., 63, 
1460-1466 1997, Lancet, 354, 1421-1424 2000) o t h©flSSte^*»fe^«l$*T/S © 
tt£& It 1 Sy-efc^ 2ffitt^teJiliOJHlR«i LT#jH£;ft5 0 *fc. 3II4 1996 ¥~ 
1997 3Mdig#fc-f ^7x/K*Oia»OiIit UT^-il^tufc {Lancet, 354, 
1421-1424 2000) 0 

©*tf*ft«r»S£i-3£ i:f^J: 9«jfeU24 i*M«rtH:38jft,|S5t »T*l,«Bfc*: if©?H<b«= 

J» © ffi 4* * ft SI mSS[ jkffi S: 0f3£ b „ sp 48 B# |H t? t£ m 3 . 5E t ^ H: 50~70% t # flfr 

5tJV\*fc.iU«^»iiJ^©?S7k©^tttc«J: 9g&3feui2 R#W ffi*r fir 1 an 

Wrt^*&i-S.5fc5E*fiftPlR*«t (9 fi*S< 25%T'fe5o*HT'fi1988^~1996^*-C 

{£ 22 *NT? 422 *£|©tt#asfe 0 , #H©««j&»fc&4±«JRflfcK: J: S# 
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m&z&(Diikftm<D&&&mm<D3ztiimm£tiL^x\,>2>. gis-ett, 2001 ^7 n 

:£®<Z>jt«l$#lit£Ki> itlTMh^'Jt^i TCBS *^^«l^nT#fc„ 
t* ^ U 7^ # TUi, TCBS Jgife Jfeflilfc b*yj ^- 1 J: < iKfcM #60 n □ - - £ 

^JS0M$#oT^^.-*lr, SPS agar (SDS-polymixin B sucrose agar)i£J& (FEMS 
Microbiol. Lett., 17, 205-209 1983) 4» cellobiose-collistin agarigitii (Appl. Environment. 
Microbiol., 64, 1721-1724 1998) & £©&&»«#IRi&ift%>ffi#;£nTV»*J&«, £te^#J 

^7>fi)70taiSii^'3^1iSnT^5. wza tt, CPS (capsular 

polysaccharide) ^XA^e^iiStS^C^h^^^-^-Sn 

- Kt-safifti/t e.coh -emffi^nfcite^Tfe^. t*^u 

i®tt^5ut (/nfecfc Immun. 69, 6893-6901 2001) 7&>S> MMfe.<D— ~D £> 

^^^Wtbfcy^-r^— ^Wright e»tCcfcoT^%$nfc:(U.S. Patent 61 83973, Feb., 6, 
2001), b^U, f^U^-^U— 7^*7©<!JBB ; Ftt CPS lc|K&n;&V>fc«>» #5SCte* 

— •7 4 % 7><DffiWi&mi L <Z)—'D fZtl-C^&ssiEV i/>m.fc^(vvh : Vibrio vulnificus 
hemolysin) SiWt tfc7'7'f'7- (>4pp/. Environ. Microbiol. 57, 
707-711 1991)o d©7'7'f T-tt w/) I£f ^t'7*U t7*^7>f l^lWfel 
e^"C&S ! b©<hbTt£at£nT^-g>#^ — V. choleras*** V. mimicus^^T^^^ 
'J5/>atfi^"b w/7 3fte^tfflratt*j^-rJli:*««lftSnT*0 (/nfecf. /mmun. 58, 
2706-2709 1990> /nfecf. /mmun. 65, 1830-1835 1997) > £ £> liy^-f T — GDiSfHC 
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ROC recA Kr«^>A^«tt, 

ffitefc«£B?!l©ftj£#&*H58LTV>S (#18^07-213229, # BB ¥ 08-256798) . 

BfcilTfeS^t^ifesnT^S V.navarrens/s, V.diazotrophicus, V.ordalii, 
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Listonella anguillarum, V.metschnikovii, V.cincinnatiensis, V.mimicus, 
V.chorelae(lnternational Journal of Systematic and Evolutionary Microbiology 51, 
1449-1456(2001)) \Z~D^T. TIB^ 1 fd^$ tl-SM^© gyrB, rpoD :fe<ktf recA itfc^ 
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*1. 


V. vulnificus 32tfe 

ATCC 27562 T 


ATCC 29306 


ATCC 29307 


ATCC 33147 


ATCC 33148 


ATCC 33149 


ATCC 33814 


ATCC 33815 


ATCC 33816 


ATCC 33817 


ATCC 43382 


ATCC BAA-86 


ATCC BAA-87 
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JCM 3728 


JCM 3729 
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JCM 3730 


JCM 3731 

W V^I Wl W f w ■ 







V. mimicus 4W 

ATCC 33653 T 


ATCC 33654 


ATCC 33655 


ATCC 700326 

V. diazotrophicus 

ATCC 33466 T 

V. navarrensis 

ATCC 51183 T 

V. metschnikovii 

ATCC 700040 T 

V. cincinnatiensis 

ATCC 35912 T 

V. ordalii 

NCIMB 2167 

Listonella anguillarum 

NCIMB 6 

VL holl/sae 

ATCC 33564 T 

V. afginotyticus 

IFO 15630 T 

V. campbelHi 

IFO 15631 T 

V. carchariae 

IFO 15632 T 

V. harveyi 

IFO 1 5634 T 

V. nereis 

IFO 15637 T 

V. parahaemolyticus 

IFO 12711 T 

V. proteolytics 

IFO 13287 T 

V. tubiashii 

IFO 15644 T 
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gp-£, Jt|B3E 1 \Z7ikt£tiZ>&UffiW& 2%NaCI8sin:/W >A- W >7i- ^3 >ig 
j&TifKi&^Lfc^t'v PUREGENE DNA Isolation Kit ( Gentra SYSTEMS )$ffi^T^fi 
# DNA ^JfiiB UfeoJfttB bfe DNA bT>gyrSiiifsrL- ;\*— V1V~7z>< V-UP-1E 

( 5'-caggaaacagctatgaccaygsnggnggnaarttyra-3' ) 33 <fc 

AprU(5 , -tgtaaaacgacggccagtgcnggrtcyttytcytgrca-3') ; S:ffl V^T^ 900bp (^fliffi K-12 #fc± 
©**Eai±©#S>5'3 >331 - 1212 ; 7 5 7 fi&BB^matfS**' 3 > 111 £ 404 fc*g 

©gyrBitfe^lifrtf-£ PCR^Lfc rpoD ^sn-A— 

7 -f — 70F-M13(5 , -caggaaacagctatgaccyatgmgngaratgggnacngt-3 l ) ^ i ^ 
70R-M13(5'-tgtaaaacgacggccagtngcytcnaccatytcyttytt-3')$rffiViT^3 800bp (^cfliM K-12 
#Ur©:&X@E?lJJi©tf i^>3 > 334 - 1125 ; 7 5 / ^@H^JT«^>'>' a > 112 £> 376 

fcffiys-r*««) © /pod ae^iwM-* pcr $ sk, recA ite^n^-A 

-fJP/7'f7 - recUF £> <fc recUR ( recUF : 

caggaaacagctatgaccatggaygtngaracnat,recUR:tgtaaaacgacggccagttanswrtaccangcncc ) 
&m^T 648bp <*J»W K-12 ftJtCttatfE^ltfS^a > 172-819 ; T 5 7 BMB^UT? 
S^>3 > 58-273 fcffiSTSlt) ©recAJfte^WfM-* PCR«Kl«i:0«MBL&. £"PI£ 
J&Ki, tff&tt DNA 7t? U ^ ^— if (AmpliTaq Gold : Applied Biosystems §0 GENE 
MATE if-^;HJ-<^ 7— (ISC BioExpress) LTfro fc. RjS$tfc£ DNA1 # 

g,50mMKCI,10mM Tris-HCI pH8.3,1.5mM MgCI 2 , 0.01 %if ?9-> % =& 0.2mM © dNTP,2.5U 

© AmpliTaq Gold,^^-f^-# 1/tM &^$smm& 50 Ml tlll/fc. Sf&^#tt. 
AmpliTaq Gold ©«tt<ffc(95t; -10 $HSJ)lc8fcV*T. 94*C -1 $MSJ, ;|, (gyrS, rpoD « 

56*0, recA « 54*0 1 72"C -2 #M©RJ6£ 40 +r< 2 ;Hto /t^ 72"C -10 #|HJ© 

#S£J5&£fro # Stlfc PCR 1%7 # D — 7. >f )V (SeaPlaque GTG 

agarose:BioWhittaker Molecular Applications M) TMM.faW) (0.5xTAE, 100V-30 ftm) 

0 tfJ L7t^ Wizard PCR Preps DNA Purification System (Promega W t^TJlf §g U 

&3 M13R(5'-CAggAAACAgCTATgACC-3'K M13-21 @E?iJ(5'-TgTAAAACgACggCCAgT-3') 

Sy^-I'^— tL/T, ABI PRISM BigDye Terminator Cycle Sequenceing Ready Reaction 

Kit (Applied Biosystems M) &JBVa, GENE MATE It— £ (ISC BioExpress) 
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LTffo Tco KJ&f&te, DNA20ng. -J? 4 "7— 3.2pmol, BigDye Terminator Ready 
Reaction Mix8/il Sr^U gi^-ffc^ 20/zl iCPiJb/fc. 1M # ;!/->— ^r>;*£jSte. 92"C • 
1 0 flf^f! © 96*C • 1 0 #\ 50*0 • 5 60^ • 4 * 25 1M Z o fc. &glB?IJ 

(DMtfrtete ABI PRISM 310 GENETIC ANALYZER (Applied Biosystems 14) £JHV>fc 0 # 

& *ifc*£E?u £ m ^xft^mmmvr & tr a \z & it o . u * 7 w * 7. © ia^s 

* ck 0 3E* ffi ST S fc «£> £ . gyre. rpoD 33 £ U recA 3&&=?B&mm S »-& 3 1* fc« j* 
*r**Jfib&. IP^._hlB3ige^iB^J^^^Ufe-h-eClustalW Z3>t°a.-^yo^^A 
$I^T#I7 5< >*>h#?#r£frofc#, PHYLIP n — $ -Jut? =? A/tytr- 
^SJHK***© 2 /^^-i'-tTJl' U.MoI.EvoL (1980)Vol.16,No.2,p.111-20) T^t±J 
Lrcm^mmizm^^TT&m^m (/Wo/.B/o/.Evo/.Vol.4,No,4,406-425) \Z£K)ft?& 

Lfc^m^^^-r^t^Bj&^t^ofc (m Do bp i©*«tjit5ai»*»t^y 

# >r>- 7 -< * 7. t f ij^ s ft § ^ * c t % s nfc. 

*r©»**»62|5:»a5K:iS*T»-5Ct««WWbfcH 1 fC1~C3 <D%M<D □ >-fe >+r* 
fiB?USJfc«U 3Ra5»SKHff*8H%fpJsRL/fc (0 2, 3, 4). i2~4i0. gyrBitfc^c 
iS^Tte, IB?'m E P©@5?!l#-S§-l ©&g#-5§ 3, 15, 69, 95, 121, 123, 132, 136, 138, 
139, 231, 424, 549, 557, 603, 700, 701, 726, 727, 728, 734, 735, 738 Rtf 804 

©&s, rpoD m.fcTiz$$\,*T\tffip\$><Dm&m^ 2 ©&s#-*§ 21, 33, 60, 120, 126, 

235, 260, 312, 315, 340, 354, 396, 414, 459, 462, 570, 686, 689, 732, 750 Ik 
#756 O-fiS, $ recA fc*V>Tttffi^3E*©8Byil## 3 ©MM 9, 81, 

138, 153, 172, 180, 208, 228, 237, 288 540 ©ffitt^H^U ~7 4 ts 7, 
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±<DgyrB, rpoD & J; tt recA it &?<D MSB ft M\zU 20 ISfil±« W\Z0M\Z\t 20 
mS^± 40 *36^T©ii«-r* gyrB, rpoD 43 J;tf recA ©*£ffiai£JBV>T3fte 

it* recA it fi^OiMHBaK »38fctt 20 &S£J(±, Stc»iSfctt 20 ISK±T* 100 % 
a^T^MT^ gyrB, rpoD 43J:tfreci4 ite^OMgEJU^ffll^T, — KM- f 

£itF$S^Tr^tm^c, 0S*.fc£» gyrB MfcTlZ&UTfc, 121, 123, 132, 136, 138, X 

i39.©^-fti^©©:g& 2)zx±<£&mm, 549&tf557 £^trfi^, 700^^701 

726, 727, 728, 734, 735, Xfcfc 738 <D V>-rn^©<&@£: 2 UJUrg-tr^, rpoD 
ite^fc^ViTtt, 21 XI* 33 120Rtf 126*«&*Jffitt, 31 2 R« 315*^ 

tf««, 340 JfctX 354 396 Rtf 414 459 RT* 462 *^tT««, 

686 TkX* 689 732, 750, Xtt 756 ©Vit*n*»©tkfli* 2 ^±$tf«l«, $ 

rec/\ Jte^fccfeVsTtt 138 R 153 *^tHR#, 172 180 208, 
228X&237 Wrtlfr<D@iW*2!Z±<Stsmm. 228 RU? 237 &-&*J«*JG*ffSfifc«fl§ 

ffIft^7-r7-itT(l gyrBfc^ViT^i, S'-gtgtctggcggtctt-S' (If 3£3t 1 0, S2^!J 
#^•4), 5'-gatgcaccgcttgctatcatc-3 (if j&JI 1 l, S3^!l#-^5), 5' • tgcggacttyacttcrct-3 
2, @B#J#-*t6), 5'-gtccatgtagctgttcart-3 1 3, IB?iJ#-St 7 ), ^L< 

« 5'-ttgtctgccatgaaggattcc-3 (l*fll4, SB^J#-^8) CDB^&A:«M (&£) 

mm) 

rpoD fcmvrtt, iffjlJay^-fV— tbTH 5'-aatcgacatcgctaamcga-3 (If 2 8 , 

SS Jll # % 9 ) , 5'-gttcgacaaagtacaagcg-3' (8f^J12 9, SB ?!l # 1 0), 

5'-tcaagcagygattcagag-3' (W^JS 3 0 , 11), 5'-aatggcgctagagaag-3' (if $tm 

3 1 , @B^iJ#-^ 12), 5'-cktraatgaacatggtcga-3 (39*91 3 2 , @B^J#-^ 13), 
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S'-gaactgatgctcgatgtgttt-S'Cit^^ 3 3 , @2?>J#-*t 14),fL<U S'-aatgtcttcttcgtgmagyt-S' 
(If 3^3 4, gB^iJ#-^l 5), 5'-ttgatgttgytyactgaaagc-3' (f#3fc^3 5. @3^J#^ 1 6) 

flecA ICC^Tte^jg&T^I'V— t. LT«,5'-cctgtgtatgcgaagaarctt-3'(Bf*^4 4, 
S3 m # 1 7 ) , 5'-tatcgaccarttrttggta-3' (|f^^4 5, S3^J#^1 8), 
5'-aagmgcatcacagatttccaa-3' ( ffi ^ ^ 4 6 , @3^J#^19)> g L < 
5*-tcaaccgcmcctgagcgagca-3' (ff^c^4 7, iE#l#-5§- 2 0 ) ©IBJUfr £>&£IS (^^) ^ 

*589§©:/9^— ©ttfirfJSffi^FSsW:, PCRjSKISJgsn&lf*. ^5'f7-©»j|t 

*»3&«ta*a. *#38w©yo— ^tt*aTfflVi**"bTOTf*«. {-©mm 

tM /*-^U->fc£©*t*U&— *J« DNA S|ftffir*K*ftffl^Tt?«t5U7';^ 
-f A PCR FRET L fc U TJV^ -f A PCR Sfrfc 5^©^5-f V-SI/yn-^ 

*BJ»#tt*^©^^©SaT*^>B*a#fl i aiI^ 2001-306868 -^©^fflS^J; 
@®©fS#&|&BJ 

Bltt, gyre, rpoD :fej:tfrec/l ite j ?©^@3^i^^^t3-&fc^{3^^^#ptff«: 

<< # t> © £ y u a- sans t «s & o © c k u t v> 5 c t * * l o a * 

£ V.v.&V>3SIB-?eLfc. Sfc, t:yiJ^^^7^*X^©^lS; C1—C4 
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Istc* E. coli K12 IkZf V. cholerae N 16961 #c<Dite^ "f~ 9 tt-ttl^tl Gen Bank 7^— 
^ — XCTi'tya >^->/\*— NC00913.NC002505 £/B^7t. 5?M£. 

>-fe>U-*B3?y (±&) .5:55^:0^7^^- (0 1 4»<D C1,2,3) <Z> gyrB Mfc=?-<Dn >-fe 

SWfeM'rafeSIltS^-r. D=AXttGX«T, H=AXttCXttT\ V=AXttCX« 
G, R=A Xtt G, Y=C Xtt T, K=G Xtt T, M=A Xfi C, S=G Xte C> W=A X« T 
N=AXttGWiTXIiC^f. 

>-fe>-9-7,@2^J tllffli777^- (0 1 C1.2.3) CD rpoDitfc^ £>3>-fe 

IKMltSS^t^St. D=AXSGXHT, H=AXttCXBT, V=AX«CXB 
G, R=A Xte G, Y=C Xte T, K=G X« T, M=A 3Ui C, S=G Xte C, W=A X« T, 
N=A X« GXftTXBC ^*-T= 

>-£>*)-xm&\ (±^) (0 1 4"<2 C1.2.3) © recA 3fi^? CD 3 >-fc 

S#J&:feggT&£;i t^^T. D=AXBGXIJT, H=AXttCXHL V=AXttCXB 
G, R=A 3Ui G, Y=C X« T, K— G T\ M=A Xte C, S=G X« C> W=A Xte T, 
N=A Xte GXttT Xtt C 

^bj * njfS-r * & ©s & © mm 

[&M0I i ] 

& 2 \Z ^ $ n-5 &e?Jt«IJS 7 7 < V - £ ffl Vi fcHJS^J £ . 
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m 




VF1 

5'-gatg caccgcttgctatcatc-3' 

21 

121 - 

141 


gyrB 








VR1 

5'-ttgtctgccatgaaggattcc-3' 

21 

740- 

720 



VrF2 

5'-gaactgatgctcgatgtgttt-3' 

21 

442 - 

462 


rpoD 








VrR2 

5'-ttgatgttgytyactgaaagc-3' 

21 

770- 

750 



WrecF2 

5'-cctgtgtatgcgaagaarctt-3' 

21 

133- 

153 


recA 








WrecR2 

5'-tcaaccgcmcctgagcgagca-3' 

21 

248- 

228 



a) : iS5lJ#•^l~3T^$*^•g>tiSiB5)Jcp^<D5'^A^P,(»^im^^LTl^i>„ 


#j> ffifjjttjl 11, 14, 33, 35, 44 1*47 KlfB«c©^f V — te^-tl^tl^ 2 *© VF1, 
VR1, VrF2, VrR2, WrecF2 &&Z$ WrecR2 iz&tc D , -£n-£:ftJB?W» 5 , iB9U## 

WKStt*** 6tt ffl L DNA ttfc PCR £fTO fco J8ff££t3, ftftfctt DNA 

* U * 9— (AmpliTaq Gold : Applied Biosystems U) V\ GENE MATE U— VJHJ- 
-f^7— (ISC BioExpress) £$£JB UTIt^ SJ&i£te DNA 0.1 /tg, 50mM KCI,10mM 
Tris-HCI pH8.3,1.5mM MgCI2,0.01% if ^9 1 > > #0.2mM © dNTP,2.5U © AmpliTaq Gold, 

79^- 3 #flg) £-§Ttfi£}&£^*§#*« 20^1 

AmpliTaq Gold ©fg^ti (95"C -10 #H9) fc«V>T. 94*C1 #\ — ;V (gyrS itfc^ ©*§ 
^65 < C,rpoDit^©^-&63 t C> recA jtte^©^ 65^ ) 1 721C1 35 1M ^1/ 
ftV\ 72*010 #©#*EJ6£fTO fc. 
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^3. e^u^;u^37>f*x^m«imffl^-<-7— pcr^# 

PCR^fF 

gyrB VF1 VR1 620 65 35 0.1 

rpoD VrF2 VrR2 329 55 35 0.1 

recA VVrecF2 WrecR2 116 60 35 0.1 


mm'&<D%.J&%L 5 /z 1 1%7#n— 7.^r;i/ (72? □ — 7. S : U*) — y tJ?>^— >$4) 
-ett^^c»m (0.5XTAE, 100V • 30 #M)* liftX^v"? AT^fe U> **MSlJlB*rFT?3ft 
fc^©ifii@©^$&£iiil&b£: 0 gyrB jte^Sr^WtUfcy^-T^— VF1 <fc VR1, rpoD 3tt 
e^^tlfc VrF2 £ VrR2, recA iS^^Mi: bfc WrecF2 iz VVrecR2 
^-&t3-B-^ffl^T> m 1 ^bfcS^S*© DNA £ PCR^K^DT.^ 'J-->^bfe^ 

*^l4i;it. 0 l Ki^Tk^y^^x? -foxiest" 3 ££*ifcM»3i5fc£> dna 
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^4. V. vu/nmcus%fm-tktiiZf^^—lZ&Z>PCR(DmM$£m; 




P C R 



« ft 

* ft 

VF1& 
VR1 

VrF2& 
VrR2 

WrecF2& 
WrecR2 

i 

v.v 

17 

H vulnificus 

ATCC 27562 T 

+ 

+ 

+ 

o 

v.v 

V. vulnificus 

ATCC 29306 

+ 

+ 

+ 

o 

V.V 

V. vulnificus 

ATCC 29307 

+ 

+ 

+ 

A 

4 

v.v 

K vulnificus 

ATCC 33147 

+ 

+ 

+ 

rr 
0 

V.v 

t/. vulnificus 

ATCC 33148 

+ 

+ 

+ 

6 

V.v 

V. vulnificus 

ATCC 33149 

+ 

+ 

+ 

7 

V.v 

V. vulnificus \ 

ATCC 33814 

+ 

+ 

+ 

8 

V.v 

V. vulnificus 

ATCC 33815 

+ 

+ 

+ 

9 

V.v 

V. vulnificus 

ATCC 33816 

+ 

+ 

^ + 

10 

V.v 

V. vulnificus 

ATCC 33817 

+ 

+ 

+ 

1 1 

V.v 

V. vulnificus 

ATCC 43382 

+ 

+ 

+ 

12 

V.v 

V. vulnificus 

ATCC BAA-86 

+ 

+ 

+ 

13 

V.v 

V. vulnificus 

ATCC BAA-87 

+ 

+ 

+ 

14 

V.v 

V. vulnificus 

ATCC BAA-88 

+ 

+ 

+ 

15 

V.v 

V. vulnificus 

ATCC BAA-89 

+ 

+ 

+ 

16 

V.v 

V. vulnificus 

ATCC BAA-90 

+ 

+ 

+ 

17 

V.v 

V. vulnificus 

JCM 3726 

+ 

+ 

+ 

18 

V.v 

V. vulnificus 

JCM 3727 

+ 

+ 

+ 

19 

V.v 

V. vulnificus 

JCM 3728 

+ 

+ 

+ 

20 

V.v 

V. vulnificus 

JCM 3729 

+ 

+ 

+ 

21 

V.v 

V. vulnificus 

JCM 3730 

+ 

+ 

+ 

22 

V.v 

V. vulnificus 

JCM 3731 

+ 

+ 

+ 

23 

V.v 

V. vulnificus 

No.4 

+ 


+ 

24 

V.v 

V. vulnificus 

No.9 

+ 

+ 

+ 

25 

V.v 

V. vulnificus 

No.60 

+ 

+ 

+ 

26 

V.v 

V. vulnificus 

No.74 

+ 

+ 

+ 

27 

V.v 

V. vulnificus 

No.81 

+ 

+ 

+ 

28 

V.v 

V. vulnificus 

No.130 

+ 

+ 

+ 

29 

V.v 

V. vulnificus 

No.196 

+ 

+ 

+ 

30 

V.v 

V. vulnificus 

No.202 

+ 

+ 

+ 

31 

V.v 

V. vulnificus 

No.496 

+ 

L + 

+ 

32 

V.v 

V. vulnificus 

No.965 

+ 

+ 

+ 

33 

C3 

V. cholerae 

DU1 

— * 

— 

— 

34 

oo 

03 

V. cholerae 

DU2 


— 

— 

OCT 

35 

C3 

V. cholerae 

DU3 

— 

— 

— 

Oft 

oo 

Oo 

V. cholerae 

DU6 



— 

of 

oo 

V. cholerae 

DU19 

™ ■* 

— 

— 

oo 
oo 

oo 

V. cholerae 

DU63 

~~ 


— 

On 

o o 

V. cholerae 

DU81 

~* 

—* 

— 

40 

o o 
Oo 

IS i 1 

v. cholerae 

DU94 


~ " 

— 

41 

oo 
Oo 

v. cholerae 

T2 



— 

4Z 

oo 
Oo 

V. cholerae 

T6 




43 

C3 

\/ cholerae 

v » \ji / vs i w / at/ 

T97 




44 

C3 

K cholerae 

T98 




45 

C3 

V. cholerae 

T116 




46 

C3 

V. cholerae 

NM20 




47 

C3 

V. cholerae 

NM26 




48 

C3 

V. cholerae 

NM48 




49 

C3 

V. cholerae 

NM67 




50 

C3 

V. cholerae 

NM84 
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51 

C3 

V. cholerae 

NM85 j 

— 

— 


52 

C3 

V. cholerae 

Q37 

' — 

— 

— " 

53 

C3 

V. cholerae 

Q57 

— 

— 

— 

54 

C3 

V. cholerae 

Q59 

— 

— 

— 

55 

C3 

V. cholerae 

Q66 

— 

— 

— ! 

56 

C3 

V. cholerae 

Q70 

— 

— 

— 

57 

C3 

V. cholerae 

Q90 

— 

— 

— 

58 

C3 

V. cholerae 

K47 

— 

— 

— 

59 

C3 

V. cholerae 

OPC24 

— 

— 

— 

60 

C3 

V. cholerae 

OPC39 


— 

— 

I 61 

C3 

V. cholerae 

OPC60 

— 

— 

— 

62 

C3 

V. mimicus 

ATCC 33563 T 

- 

- 

- 

63 

C3 

V. mimicus 

ATCC 33654 


- 

- 

64 

C3 

V. mimicus 

ATCC 33655 

- 

- 

- 

65 

C3 

V. mimicus 

ATCC 7000326 

- 

- 

- 

66 

C2 

V. diazotrophicus 

ATCC 33466 T 

- 

— 

- 

I 67 

C1 

V. navarrensis 

ATCC 51183 T 

- 


- 

68 

C2 

V. metschnikovii 

ATCC 700040 T 


- 

- 

69 

C2 

V. cincinnatiensis 

ATCC 35912 T 

- 


- 

70 

C2 

V. ordalii 

NCIMB 2167 

- 

- 

- 

71 

C2 

istonella anguillarun 

NCIMB 6 

- 

- 

- 

72 

C4 

V. alginolyticus 

IFO 15630T 


- 

- 

73 

C4 

V. campbellii 

IFO 15631 T 


- 


74 

C4 

V carchariae 

IFO 15632 T 

- 

- 

- 

I 75 

C4 

V. harveyi 

IFO 15634 T 

! - 

- 

— 

76 

C4 

V. nereis 

IFO 15637 T 

; _ 

— 

- 

77 

C4 

/. parahaemolyticus 

IFO 12711 T 

— 


— 

78 


V. proteolyticus 

IFO 13287 T 




79 

C4 

V. tubiashii 

IFO 15644T 




80 

C4 

Vibrio sp. 

V11 




81 

C4 

Vibrio sp. 

V41 




82 


Shewanel/a sp. 

V52 




83 

C4 

Vibrio sp. 

V65 




I 84 

C4 

Vibrio sp. 

V70 




85 


V. hollisae 

ATCC 33564 T 
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1. ie?iJ^4>tf>iB?iJ#^ 1 © DNA it** U—X h £n - Ft" <S>ite^ 
(gyrS) 4»T'k*^U^- ^7^7Hfl;#f^ofii#^ 3i 15 , 6£K 95 , 12 1 N 12 3, 
132, 136, 138, 139, 231, 424, 549, 557, 603, 700, 701, 726, 727, 728, 734, 
735, 738, X«804©^Tn^©4gS*^tT.!NFS«I^Jt^iiflS^7-r^-Xttya- 

fommzm^zzttf-egzmmm^ 1 -e^n-sit^©^. 

2. IB^ffcogB^-^ 1 © DNA S?W 0 y h * n - HT-S 
(gyrS) + t*yj^- ^7^^ift#tJi^©tfSf 3, 15, 69, 95, 121, 
123, 132, 136, 138, 139, 231, 424, 549, 557, 603, 700, 701, 726, 727, 728, 
734, 735, 738, Xte 804 ©Uf n^fDM^ttflitl, 15 i£S^_h£HriT^3Ui^- 

5. IB^it>©@3^J#^ 1 121, 123, 132, 136, 138, Xtt 139 OD-fifi 

6 . S3a?!J^4 , ©Sa?U#-^ 1 ©M#-5§- 549 SOS 557 ©feS©^S*^tr^x«^©ffl 

7 . m&m*<Dmmm^ 1 ©&a#*§- 700^1*701 ©{4s©ms§^^iix«^-©+i 

8. PJ^t©ffi»f 1 ©feS#^"726, 727, 728, 734, 735, Xtt 738 ©&g 
©^Tn^2^±©^S&^tyflX^©^«m$^mf^3fHa©5S-(5^ii>|>I^^^ 
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1 1 . S'-gatgcaccgcttgctatcatc-a'Xtt^^-r-SffiMII^-g-tJif 3ft 31 2 fei&©5H£^if 
1 4 . S'-ttgtctgccatgaaggattcc-S'Xfi^^-r ^tg^tm^^OW^^ 2 Ba®c©jt^Pit 

i 5. ie?ij^'p©@B?y## 1 © dna v— 7, h^zi— K-r^ite 

^(gyrej^T, tf^'J:* W *7>®P^#^^^©&g#-^ 3, 15, 69, 95, 121, 

123, 132, 136, 138, 139, 231, 424, 549, 557, 603, 700, 701, 726, 727, 728, 
734, 735,738, Xtt 804 CD^~rn^©ii«^^tfMTS 15 ^^±^r#tT t* 7 U 3r 7 

)l~7 j tj Ts&tii. ^iXliHtffl^D-^, 

i 6. mm^(D^mn2<D rna^u ^ u— t, o7om^&u— H-r^it-e^^poD) 
b*^u^- :?;w^:7^#x®f¥£#w&#;<zM£s#-sf 21, 33, 60, 120, 126, 235, 

260, 312, 315, 340, 354, 396, 414, 459, 462, 570, 686, 689, 732, 750, Xte 

1 7. IE^J«>4><Di2?!]#-St2© RNA/}?y *U—X cr70B^£:ZI — FT 3 ite^(rpoD) 
4>T\ tf^Jt ^^^-<*X^^#^75:^©®g#^21, 33, 60, 120, 126, 235, 
260, 312, 315, 340, 354> 396, 414, 459, 462, 570, 686, 689, 732, 750, X\t 
756 (DU-ftlfrCDi&m&'StsmWft Z> 15 mS^i^^^^X^CDffi^^^^itfe? 

is. it*^i7-e^$nfet*yu* ■7)v-7jjjx\z&mf£tiLW*&mm-z'£t$ 
1 9 . %ipm$><Dm?m^ 2 21 33 (D&:m<Dmm^tsmxit^r<Dm 

2 0. ^m^(Dm^m^r 2 o&:mm^ 120 126 <D^Lm<Dm.m^mMx\t^<D 
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2 2 . E8l&+©Eai## 2 ©&M## 340 Rtf 354 ©&«©t&B*'&tr«Xtt-t© 

««ii*^trw^« is Efcoate-^tw:/^ 

2 3. E^J*4'©E?aM2©M##396R^414©fl[it©tt[3£*-&tjaXtt-t© 
2 4 . EyiJ* + ©iB9«« 2 (D&mm^ 459 Rtf 462 ©<(3:S©^g£-&tf ^IX «^© 

2 5. m&m^vmmm^ 2 (d&w&^ 686 rz* 6S9 (D&w<Dm.m*^tsmx.\$ j t<D 
mmm^^m^m is ^©jt^^'igy^-r v-. 

2 6 . E#I*+©E3WB- 2 ©<£g#-*t 732, 750, gb<tt 756 ©&S© 1^*13^ 

2 K-h©tt[S*-&tr«lXtt-e©ffl*t0*^trtt*5i is Ett©at^FJ(9<s77'f v-. 

27. 3'*«i©ifta£*tRtr^u* 7;i^ 74 #;i£4Mr&MFM 17 T^ssnsfi 
i#tcist»« c t ^#m<fc-r * w^g* 17 fais©ii€rpii*i7^-r v- 

2 8. 5'-aatcgacatcgctaamcga-3 , X«*f^-r^*BaiS : £'g-tJii^3® 17 Elft©*^ 

2 9 . S'-gttcgacaaagtacaagcg-S'X^MjiS-r^+Bliil^-^trl*^^ 17 fBifc©itfc^it 

3 0 . 5Mcaagcagygattcagag-3 , XteMJfci-§#«m&^tm:£gi 17 IB«fc©itfc^J# 
«7*^-f "7— . 


3 1 . 5'-aatggcgctagagaag-3'X«*fjS;-r affiUMRifrtftt 3fc^ 17 lEIRoate'f US 

3 2 . 5 , -cklraatgaacatggtcga-3 , X«»iS'r*ffi»«&"&tH»*3S 17 fB*&©iH5^i§ 
ijJS7^< 

3 3. 5'-gaactgatgctcgatgtgttt-3'X«^/i£;-r^)=l : lffilI<£^t?W^^ 17|B^©jte^^ 

3 4 . ff-aatgtctlcttcgtgmagyt-S'Xtt^^-r Sffi*«l*^trW*^ 17 fBS©5tfe^ii 
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3 5 . S'-ttgatgttgytyactgaaagc-S'Xtt^j^-r^ffiM^^-g-tiW^^ 17 IEi£©it^ig 

3 6. E50* + OlB2W##2CDRNAJi?U * a70 K "T <5 (rpoD) 

tf^U*" :/;U=!7***M»K:teW&&©MM21, 33, 60, 120, 126, 235, 
260, 312, 315, 340, 354, 396, 414, 459, 462, 570, 686, 689, 732, 750, Xte 

756 ©vifn^oJft**-&tra«r* 15 Mmu-kz-stiV?*)* y^=.y^^x^ta t 

3 7 . E#H85«f»©Efll#-g- 3 © RecA £n — K"T Sit-g^recAJ^-C. k*:/'J 3" :7*;i/ 
— ^XSSMC^^&^&g*-^ 9, 81, 138, 153, 172, 180, 208, 228, 237, 

288, xra:54o <D^-rn^<omm^ts.m^f3ii&Bi z f-m^^^ v— xw::/n— :/©« 

3 8 . BBW« + ©ia?«IM 3 © RecA £n — F-rfcite^recA^T. If ^>Ol^ 
7-f #X®i£t£#W&:&©&g#-S§- 9, 81, 138, 153, 172, 180, 208, 228, 237, 288, 

xtt 540 ©i>-rtttf>©tt**^tn£8irr* i5tfca^J:&^tr«:*fct*©;teM«&^trtft 
39. tf^38-rjg^$nfck*^u^- ^-^^^xc^w^-ag^iesMT-g-tp 

4 0 . @S^iJ^4 I ©@B^I#-^ 3 ©&g#-5f 138 153 *-£tHfiXtt-t© 

39 Gtt©3te?ittff y -7-. 

4 1 . EJUSE + OiBja** 3 ©#«#•*§• 172 JSlTS 180 (D&gOi&S^tyggXte^© 
tttt***tf tt*9l 39 iHm©itfe : ?l@'I®y 

4 2 . E?lJg*0|B?iJt§ 3 ©&g#-^ 208, 228, 3Ui 237 0{fcg© UTtl** 2 ^ 
±©*fi*£$tt«Xtt*©ffl»«*<&tftt:fcJ« 39 B«t©aeTp*«y5-1' 

4 3. 3'3fc$g©lggj&*^fcf:?U3- ^;P~7^*^t«l#*rft:|»*«39Tfi|*3feStl«5ffi 
i##©Mtfe5 dtfe#«iT*BI*9| 39fB®©5t^*i'li:7°^-f ^r— 

4 4 . S'-cctgtgtatgcgaagaarctt-S'X^Mf&TSffiMII^-g-trit^^ 38 fEffe©itfc^ii 

4 5 . 5'-tatcgaccarttrttggta-3 , Xtt»«-r*ffl»»*'&trW*9l 38 IBtt©»e^«SifB 
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4 6 . S'-aagmgcatcacagatttccaa-S'X^^^-r-S^aig^^^-tyM^^ 38 fB^Ojte^ 1 

mm??*-*-. 

4 7 . 5Mcaaccgcmcctgagcgagca-3';^#j&T3ffl*§^£-&tm Tftm 38 fB*£<Dit£ 

4 8 . MFm*<DffiFmn 3 © RecA F-rSiie^recA)^!?, k'^U ^- 
^7>f *^fil:^f S:^0figSf 9, 81, 138, 153, 172, 180, 208, 228, 237, 

288, x«54o (D^-?nfr<Dm.m&<g$$mwi?z> i5^s^±^#tyk*^u^- 

49. lf3<JK2~ 14, 17—35, ~R.Z$ 38~47 ©Vsfftj&» 1 ^(CfB^^y^-r V— £Ji 

v>* k*yu * yjni? f ^^.^ttj. 5£*xKHjrr*>&&. 

5 0. Bt3fc3l2~14, 17-35, 2fct* 38-47 ©V5~rn^ 1 ^fcfBfc©^-* V — 
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01 


E. co/i K1 2 


Shewanella sp. V52 

V. hollisae ATCC 33564 T 

— V. proteolytics IFO 13287 T 

V. parahaemolyticus IFO 12711 T 

V. alginolyticus IFO 15630 T 

Vibrio sp. V70 

— Vibrio sp. V41 

V. campbellii IFO 15631 T 

V. harveyi IFO 15634 T 
L V. carchariae IFO 15632 T 

Vibrio sp. V65 

V. nereis IFO 15637 T 


Method : NJ 


Vibrio sp. V11 


Kni/c = 0.1 


V. tubiashii IFO 15644 T 
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i 


rV. mimicus ATCC 33654 
|rK mimicus ATCC 33653 T 
IT V. mimicus ATCC 700328 
L V. mimicus ATCC 33655 
r- V. cholerae Q90 
V. cholerae OPC24 
V. cholerae N 16961 
V. cholerae DU1 
V. cholerae DU2 
V. cholerae DU3 
V. cholerae DU6 
V. cholerae DU19 
V. cholerae DU63 
V. cholerae DU81 
V. cholerae DU94 
V. cholerae T6 
I/, cholerae T97 
V. cholerae T98 
V. cholerae T116 
V. cholerae NM20 
V. cholerae NM26 
I/, cholerae NM48 
I/, cholerae NM84 
V. cholerae NM85 
V. cholerae Q37 
1/. cholerae Q57 
y. cholerae Q59 
V. cholerae Q66 
V. cholerae Q70 
V. cholerae K47 
I/, cholerae OPC39 
V. cholerae OPC60 
r V. cholerae NM67 
V. cholerae 12 

V. diazotrophicus ATCC 33466 T vfv 

ordalii ATCC NCIMB 2167 
Listone/la anguillarum 

NCIMB 6 

V. metschnikovii 

ATCC 700040 T 
1/. cincinnatiensis 


C3 


C2 


ATCC 35912 T 
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mi 


V. navarrensis ATCC 51 183 T 


C1 


gyrB+rpoD+recA 

Method : NJ 
Knuc = 0.1 


V. vulnificus ATCC 33815 
V. vulnificus JCM 3729 
V. vulnificus ATCC 33816 
V. vulnificus No.4 
V. vulnificus No.965 
V. vulnificus No.74 
V. vulnificus JCM 3731 
V. vulnificus JCM 3728 
V. vulnificus JCM 3727 
V. vulnificus ATCC 29307 
V. vulnificus No.81 
V. Vulnificus No.9 
- V. vulnificus No.496 
1 V: vulnificus ATCC 33814 

V. vulnificus ATCC BAA-90 
f|V. vulnificus ATCC BAA-87 
V. vulnificus ATCC BAA-86 
V. vulnificus ATCC BAA-88 
V. vulnificus ATCC BAA-89 
-V. vulnificus JCM 3726 
V. vulnificus ATCC 43382 
V. vulnificus No.202 
L K. vulnificus ATCC 29306 

■ V. vulnificus JCM 3730 

■ V. vulnificus No.60 
K. vulnificus No. 196 

•V. vulnificus No. 130 
V. vulnificus ATCC 27562 T 
V. vulnificus ATCC 33147 
V. vulnificus ATCC 33149 
V. vulnificus ATCC 33148 
V. vulnificus ATCC 33817 
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<110> Nichirei Corporation 

<120> Method of the detection of Vibrio vulinif icus and primers and probes 
therefor 

<130> PH-1839-PCT 

<150> JP 2002-255126 
<151> 2002-08-30 

<160> 20 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 885 
<212> DNA 
<213> 

<400> 1 

gtgtctggcg gtcttcacgg tgtwggygtt tcggtggtra acgcaytgtc tgaaaaagtr 60 

ctrytkacga ttcatcgtgg tggtcatacy cayagccaaa cctatcgtca tggtgtgcct 120 

gatgcaccgc ttgctatcat cggygatacy gaaaaaaccg gtaccacggt acgtttctgg 180 

ccaagtgcks aaaccttcas caacatcgaa tttcattatg acatcctagc gaagcgtyta 240 

cgtgagctct ctttyctgaa ctckggcgtg tckatcaaac tgtttgatga gcgcgaagaa 300 

gataagraag atcacttcat gtatgaaggt ggtattcaag cgttygtyac tcacttgaac 360 

cgcaacaara cmcccatcca tgaaaaagta ttccatttya aykcygagcg tgaagacggk 420 
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attgckgttg aagtggcgat gcagtggaac gatggyttcc aagaaaacat ctactgtttt 480 
accaacaaca tcccacagcg tgayggtggt acccacttag cgggtttccg ygcggcattg 540 
acgcgcacay tgaacagcta catggacaaa gaaggytact craagaaagc gaaaaccgcg 600 
acttctggyg aygatgcgcg tgaaggtttg acygcwgtyg tttcagthaa agtrccggat 660 
ccaaaattct caagccaaac yaaagacaaa ctggtttcta gygaagtraa gtccgcagtg 720 
gaatccttca tggcagacaa actgaacgac ttcttrgcyg arcacccaag cgaagcgaaa 780 
accgtttgtt ctaagattat cgacgccgca cgtgcgcgtg aagcagcrcg taaagcgcgt 840 
gaaatgacrc gccgtaaagg ggcrttagay cttgctggcc ttccw 885 

<210> 2 
<211> 819 
<212> DNA 
<213> 


tcstctgttg ctgaataccc aggaaccatt ccttatattc tkgaacagtt cgacaaagta 120 

caagcggaag aacttcgcct mactgatctt atcagtggtt ttgttgatcc aaatgcagat 180 

gaaacggcwg ctccaaccgc aacacacaty ggttcagagc ttgcagaatc tgatttggaa 240 

gatgaagaca ayaccgacat cgacgatgaa gacgaagayn nnnnngaaga tggcgattca 300 

agcagygatt cagaggamga tgtcggcatc gaccctgaaa tggcgctaga gaagttyact 360 

carcttcgta acagctayca gaatctgcaa cttgccktra atgaacatgg tcgagagagt 420 

gctcaaacag ctcaagccca tgaactgatg ctcgatgtgt ttaaagagtt tcgtctaacd 480 

ccgaagcagt ttgaccattt ggttaacgaa cttcgcaccg cyatggatcg cgttcgtack 540 

caagarcgyt tgatcatgaa rtctgcggta gaaatcgcsa aratgccraa. gaartcktty 600 

atygcwctct tyactggcaa cgartcwarc gaagaatggt tagatmagat cctmgyytct 660 

gayaagccrt acgyagaaaa gatyaarctk cacgaagaag acattcgtcg ttcaatcdcc 720 

aagctaagag caattgaaga agaaacgtcg ctttcagtra rcaacatcaa agacatcagc 780 


<400> 2 


actcgtgaag 


gcgaaatcga catcgctaam 


cgaattgaag atggtatcaa ccaagtacag 60 
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<210> 3 
<211> 648 
<212> DNA 
<213> 

<400> 3 

ccaatgggcc gtatcgttga aatttttggt ccagaatctt caggtaaaac cacgttgacc 60 

cttgagctga tcgctgcrgc tcaacgtgaa ggcaaaactt gtgcgtttat cgatgcygag 120 

cacgcgttrg atcctgtgta tgcgaagaar cttggcgtwa atatcgacca rttrttggta 180 

tctcagccyg ayacbggtga acaagcrttg gaaatctgtg atgckcttgc tcgctcaggk 240 

gcggttgayg ttattgttgt cgaytctgtk gcmgcattga crccaaaggc agaaatygaa 300 

ggtgagatgg gygaytcgca catgggtctn caagctcgta tgctmtctca agcgatgcgt 360 

aagytaacgg gkaacctaaa rcagtctaac tgtatgtgta tcttcatyaa ccagatycgt 420 

atgaagatyg gkgtgatgtt tggtaaycca gaaaccacaa crggtggtaa cgcwctgaaa 480 

ttctacgctt ctgtwcgtct tgatattcgc cgtactggtg cratcaaaga aggygatgag 540 

gtmgtgggta aygaaacgcg yatcaaagtg gtgaagaata agatcgctgc gccgtttaaa 600 
gaagccaaya cycaaattat gtayggccar ggcwttaacc gygaaggy 648 

<210> 4 
<211> 15 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seajience -.primer 
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<400> 4 


gtgtctggcg gtctt 


15 


<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer 
<400> 5 

gatgcaccgc ttgctatcat c 21 

<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence :primer 
<400> 6 

tgcggactty acttcrct i» 
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<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iprimer 
<400> 7 

gtccatgtag ctgttcart 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 8 

ttgtctgcca tgaaggattc c 
<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
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<400> 9 

aatcgacatc gctaamcga 19 


<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer 
<400> 10 

gttcgacaaa gtacaagcg 19 


<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer 
<400> 11 

tcaagcagyg attcagag 18 


<210> 12. 
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<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 12 

aatggcgcta gagaag 16 

<210> 13 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 


<400> 13 


cktraatgaa catggtcga 


19 


<210> 14 


<211> 21 


<212> DNA 


<213> Artificial Sequence. 


<220> 
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<223> Description of Artificial Sequence iprimer 


<400> 14 


gaactgatgc tcgatgtgtt t 


21 


<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 15 

aatgtcttct tcgtgmagyt 20 

<210> 16 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 


<400> 16 


ttgatgttgy tyactgaaag c 


21 
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<210> 17 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 17 

cctgtgtatg cgaagaarct t 21 


<210> 18 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 18 

tatcgaccar ttrttggta 19 


<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 


<223> Description of Artificial Seauence: primer 


<400> 19 


aagmgcatca cagatttcca a 


21 


<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence rprimer 
<400> 20 

tcaaccgcmc ctgagcgagc a 21 
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